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capable of opening the chromatin
structure of a defined set of genes,
namely the NT but not the T genes.
This could be achieved by the ability
of the enzymatic complexes responsi-
ble for histone modification to be
directly recruited at the promoter site,
as evidenced by the stable association
of MAP kinases with the chromatin
covering their target genes (Pokholok
et al. 2006). Additionally, one can
speculate that enzymatic activities
controlling epigenetic modifications
are promoter specific mainly because
these enzymes associate with proteins
that allow their activity to be targeted to
specific genomic regions. This could
explain why global pharmacological in-
hibition of histone acetyltransferase
activity selectively blocks the ability of
dendritic cells to produce Th1-type
cytokines like IL-12 but not Th2-type
cytokines (Brogdon et al. 2007). The
molecular identity of the enzymatic ac-
tivities responsible for epigenetic mod-
ifications of the class T and NT genes
should provide invaluable targets for
the control of these genes.
In conclusion, the Foster et al. (2007)
study shows that TLR4 signaling tar-
gets the epigenetic machinery to in-
duce selective control of antimicrobial
responses in response to a PAMP. On
the other hand, we recently reported
that a Gram-negative bacterial patho-
gen, Shigella, by injecting a type III
effector, OspF, can induce gene-
specific epigenetic modifications to
subvert the host immune response
(Arbibe et al. 2007). It therefore ap-
pears that pathogenic microbes also
induce epigenetic modifications to
achieve essential regulation of their
host’s innate response. It is, for both,
a matter of survival. It will be interest-
ing to see whether Gram-negative
bacterial pathogens more precisely
alter LPS tolerance by specifically
targeting NT genes.
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Cryptococcus spp. are potentially lethal fungal pathogens of humans and animals that are not easily
communicable. In this issue of Cell Host & Microbe, Xue et al. describe sexual reproduction of
Cryptococcus in association with plants and identify plant-derived mating stimulatory compounds.
These results may have wide significance in explaining environmental sources of effective inoculum
in human disease foci.The human immune system is well
adapted to deal with fungal infections
and is the primary reason that humans
are rarely plagued by this diverse
collection of often fast growing and
omnipresent organisms. Fungi tradi-
tionally cause rare incidence of hu-
man disease compared with bacteria,246 Cell Host & Microbe 1, June 2007 ªprotozoa, and viruses. In contrast, as
pathogens of plants, fungi are the
predominant group, with numerous
species potentially devastating unpro-
tected crop plants. It has been esti-
mated that approximately 82% of
fungi live in association with terrestrial
plants (Schmit and Mueller, 2007).2007 Elsevier Inc.Cryptococcus neoformans and C.
gattii are common casual agents of
cryptococcosis, a fungal disease that
affects the respiratory system and
causes meningo-encephalitis in hu-
mans and animals. Although the lungs
and nervous system are the main foci
of infection, the fungus can potentially
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Previewscolonize other organs. Because of the
size of the lung passages, the Cryp-
tococcus infectious propagules are
thought to be acquired primarily by
inhalation of the basidiospores (Hull
and Heitman, 2002).
C. neoformans cryptococcosis
cases have mainly been reported in
individuals with cell-mediated immu-
nity dysfunction and have rarely been
observed in healthy persons. C. neo-
formans gained worldwide medical
notoriety during the AIDS epidemic.
The disease incidence increased
abruptly in the 1980s and early 1990s
and then decreased with the advent
of highly active antiretroviral therapy
(HAART) (Friedman et al., 2005; Mirza
et al., 2003). Unfortunately, the dis-
ease continues to dramatically afflict
the HIV-infected population of coun-
tries where HAART is not fully accessi-
ble (Chakrabarti et al., 2000). Currently,
the widespread use of therapies that
suppress the immune system, such
as those used in transplant patients,
chemotherapy, corticosteroids, and
polychemotherapy in chronic lympho-
cytic leukemia, has greatly enlarged
the population at risk for fungal infec-
tion. C. neoformans infections have
become the third most common
fungal disease, after candidiasis and
aspergillosis, in patients with organ
transplants.
Contrary to C. neoformans, C. gattii
has mainly been associated with
apparently immunocompetent individ-
uals, for which it should be regarded
as a primary pathogen. Historically,
C. gattii has been known to occur in
limited tropical and subtropical re-
gions of the world. The epidemiologi-
cal aspects of the disease have been
studied extensively in Australia, where
the fungus is mostly associated with
two native tree species: Eucalyptus
camaldulensis and E. tereticornis.
There, the disease affects primarily
aboriginal communities living in close
proximity to these host trees (Sorrell,
2001). It is thought that the export of
these forest species has contributed
to the worldwide dispersal and estab-
lishment of the pathogen in USA,
Europe, Central and Northern Africa,
China, and Central and South America.
Nevertheless, C. gattii cryptococcosis
occurs in many areas of Brazil andMalaysia where Eucalyptus is not
present, suggesting the existence of
endemic points of infection through-
out the globe. Recently, outbreaks of
C. gattii cryptococcosis occurred on
Vancouver Island, British Columbia,
Canada (Duncan et al., 2006). Since
1999, over 100 cases of C. gattii infec-
tion, mostly in immunocompetent
patients, have been reported, four of
which were fatal. The outbreak also
affected numerous domestic animals,
such as dogs and cats and marine
mammals, including at least 11 Dall’s
porpoises killed by C. gattii infection.
Generally speaking, pathogens of
plants are considered innocuous to
humans. However, although relatively
rare, some bacterial species such as
Pseudomonas aeruginosa are well
known to infect both plants and hu-
mans (Cao et al., 2001). In fact, these
cross-kingdom pathogens appear to
use a common set of virulence factors
necessary for infecting the disparate
hosts. Cryptococcus neoformans is
known to be a cross-kingdom patho-
gen. It has been reported to be a path-
ogen of protists such as amoebae and
slime molds and animals such as
mammals and also nematodes. (Casa-
devall et al., 2003). Nematode infection
has been exploited as an effective, in-
expensive assay for virulence factors
in Cryptococcus infections (Mylonakis
et al., 2002).
In the current issue of Cell Host &
Microbe, Xue et al. expand the patho-
genic range of Cryptococcus to plants
where the fungi can function as ne-
crotrophic pathogens. More impor-
tantly, they demonstrate that the plant
surface represents a permissible envi-
ronment for Cryptococcus to com-
plete its sexual cycle (Xue et al., 2007).
This indicates that plants may be a ma-
jor source of sexual recombination foci
and effective inoculum in the form of
basidiospores. In a series of subtrac-
tion experiments derived from the ob-
servation that mating is enhanced
when the fungi are grown on plant-
derivative media, they show that
myo-inositol is a powerful fungal aph-
rodisiac. The plant growth hormone
IAA also had inductive properties and
acted synergistically with myo-inosi-
tol. Further, the authors found that
effective mating occurred on leaf sur-faces of both Arabidopsis and Euca-
lyptus, a species where myo-inositol
is particularly abundant. Growth in
the presence of the plant or stimula-
tory compounds overcame the inhibi-
tory effects of light on mating. Thus,
the current work provides consider-
able new insight into the sexual behav-
ior of Cryptococcus and further points
to plants as a major source of environ-
mental sexual recombination and in-
fective spore production. Confirmation
that in nature plants have the crucial
role in inoculum production and sexual
recombination suggested by this
study will require additional ecological
investigations.
Because cryptococcosis is generally
not communicable between humans,
environmental sources of infectious
inocula have long been suspected. Al-
though C. neoformans has primarily
been associated with avian sources, it
has also long been identified in associ-
ation with plants. C. gatii, in contrast,
has been found primarily in association
with plants, particularly as mentioned
above, with Eucalyptus species and
more recently Douglas Fir in the
Vancouver Island outbreak. The current
work (Xue et al., 2007) clearly demon-
strates that finding Cryptococcus
species in association with plants has
additional significance because plant
compounds are potent inducers for
the production of the sexual spores,
and these spores are likely the most
effective source of infectious inoculum.
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competence- and sporulation-st
tide transporter OCTN2, where
cells against oxidant-mediated t
Over the last decade or so, an important
paradigm shift has been our changing
perspective of bacteria as unicellular
and noncooperative to socially inter-
active and capable of multicellular be-
havior. This has largely been driven by
the discovery of quorum-sensing sys-
tems that facilitate bacterial cell-to-cell
communication via the production and
sensing of small diffusible signal mol-
ecules that facilitate the regulation of
gene expression primarily when the
population has reached a sufficient
cell density (Williams et al., 2007).
Quorum-sensing signal molecules
are chemically diverse, and in general,
Gram-negative bacteria employ small
organic molecules such as the N-
acylhomoserine lactones (AHLs) and
the 2-alkyl-4-quinolones (AHQs), while
Gram-positives prefer peptides (Wil-
liams et al., 2007; Lazazzera, 2001).
The latter may be modified to form
cyclic structures such as the peptide
lactones and thiolactones of Entero-
coccus faecalis and Staphylococcus
aureus, the isoprenylated ComX pep-
tide of Bacillus subtilis, or unmodified
peptides such as CSF (competence-
and sporulation-stimulating factor),
also from B. subtilis. They can also be
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ubtilis exert a protective effect has b
t al. reveal that a B. subtilis quoru
imulating factor (CSF), is internalize
it induces the heat shock protein H
issue damage and loss of barrier fu
further subdivided according to
whether they interact with receptors
at the cell surface or are internalized.
The intracellularly functioning quorum-
sensing peptides are exemplified by
the Phr peptides of B. subtilis and the
mating pheromones of E. faecalis.
In B. subtilis the Phr peptides to-
gether with ComX regulate multiple
processes including the initiation of
genetic competence, sporulation, and
antibiotic and exopolysaccharide
synthesis, as well as the production
of degradative enzymes (Lazazzera,
2001; Auchtung et al., 2006). Eight
Phr pentapeptides have been identi-
fied, which are generated from pre-
Phr peptides. These are exported and
cleaved extracellularly and then trans-
ported back into the cell via an oligo-
peptide permease (Opp) where they
interact with, and inhibit the activity
of, the Rap proteins, a family of eleven
different intracellular receptors. Opp
belongs to the large family of ABC
transporters, which hydrolyze ATP to
drive Phr transport, and consequently
opp mutants are unable to respond
to Phr peptides. The intracellular Rap
proteins act by antagonizing the func-
tions of response regulator proteins
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(2007). Cell Host Microbe 1, this issue, 263–
273.niversity of Nottingham,
eenmuch debated. In this issue
m-sensing signal molecule, the
d via the mammalian oligopep-
sp27, which protects intestinal
nction.
such as ComA through interference
with DNA binding or by promoting de-
phosphorylation. PhrC (also known as
CSF), PhrF, and PhrK, together with
ComX, synergistically stimulate the
ComA-dependent gene expression at
high cell population densities (Lazaz-
zera, 2001; Auchtung et al., 2006).
As our knowledge and understand-
ing of the molecular intricacies of
quorum-sensing systems have devel-
oped, many questions have arisen
with respect to the impact of quorum-
sensing signal molecules produced by
one bacterial species not only on other
bacteria occupying the same ecologi-
cal niche but also on higher organisms.
Conversely, the latter may also manip-
ulate quorum-sensing pathways by
producing signal molecule mimics; by
stimulating quorum-sensing pathways
through the direct action of cytokines,
hormones, or neurotransmitters on
the bacterial cell; or alternatively, by
blocking quorum sensing through the
enzymatic inactivation of quorum-
sensing signal molecules or through
the deployment of compounds that
block quorum-sensing signal trans-
duction (Bauer and Mathesisus, 2004;
Kendall and Sperandio, 2007;
